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labelling the sums of the convolution values accunaulated 
from the respective images, as at 234, and the sums then are 
sorted in rack order by value at 235. From that point on, the 
decoding process essentially is the same as the previously 
described version of this type of decoding. 5 

Conclusion 

In view of the foregoing, it will now be understood that 
the present invention provides self-clocking glyph shape 
codes, including codes that have a pleasing printed appear- 
ances and substantial tolerance to image degradation and 
distortion. It also will be apparent that such codes can be 
regenerated as desired. Furthermore, it will be evident that 
such codes can be decoded using a variety of different ^, 
decoding techniques, including decoding processes that 
adaptiveiy scale themselves for the decoding of spatially 
periodic codes of different spatial periodicities. 

What is claimed: 

1. Ametbod for storing digital values of predetermined bit 
length, n, in a machine readable format on a hardcopy 
recording medium, said method comprising the steps of 

encoding each of said digital values in a corresponding 
one of 2" physically distinct, distinctive, rotationally 
variant, substantially equal surface area, individually 25 
discriminable glyph shapes to generate a set of mutu- 
ally independent glyph shapes that vary in accordance 
with said digital values, and 

writing said set of glyph shapes on said recording medium 
in a predetermined logical order and in accordance with 30 
a predetermined spatial formatting pattern for storing 
said digital values in a self-clocking code. 

2. The method of claim 1 wherein 

said digital values are single bit values, and 
said glyph shapes are elongated along axes that are tilted 
at angles of approximately plus and minus 45** with 
respect to a reference axis for distinguishing different 
ones of said digital values from each other. 
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3. The method of claim 2 wherein 

said reference axis extends substantially horizontally with 
respect to said recording medium. 

4. A method for storing digital values of predetermined bit 
length, n, in a machine readable format on a hardcopy 
recording medium, said method comprising the steps of 

encoding each of said digital values in a corresponding 
one of IP distinctive, rotationally invariant, substan- 
tially equal surface area, individually discriminable 
glyph shapes to generate a set of mutually independent 
glyph shapes that vary in accordance with said digital 
values, and 

writing said set of glyph shapes on said recording medium 
in a predetermined logical order and in accordance with 
a predetermined spatial formatting pattern for storing 
said digital values in a self-clocking code. 

5. The method of any of claims 1-4 wherein 

said glyph shapes are defined by respective two dimen- 
sional pixel arrays of predetermined size, each of which 
contains a predetermined number of ON pixels and a 
predetermined number of OFF pixels, and 

said spatial pattern is spatially periodic. 

6. The method of claim 5 wherein 

said pixel arrays are written on said recording medium in 
spatially abutting relationship, such that said code has 
a generally uniform, textured appearance. 

7. The method of any of claims 1-4 wherein 

said glyph shapes are of substantially uniform macro- 
scopic appearance, and 
said spatial pattern is spatially periodic. 

8. The method of claim 7 wherein 

said glyph shapes are written on said recording medium at 
a sufficiently high spatial density to impart a generally 
uniform, textured appearance to said code. 

41 •«> f <«> * 
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Q A method for storing dipital values of predetermined hit length, n, in a 
machine readable, format on a h ardco py record ing m ed ium, s aid method comprising: 

^nrnHin p each of said di gital values i n a correspondinp one of 2" physically 
distinct, distinctive, substantially equal surfac e area, individually discriminable glyph 
sha pes to generate a set of mutually independent plvph shap es that vary in accordance 

with said d ip ;ital values: and 

wWfin p said set of glyph shapes on s aid recording medium in a predetermined 
lo pical order and in accordance with a predeterm ined spatial formattinp pattern for storing 
said digital values in a s elf-clocking code. 

I n The method of claim 9. wherein said gl y ph shapes are defined by 
res pective two dimensional pixel arrays of predetermined size, each of which contains a 
predetermined pnmher of ON pixels and a predet ermined num ber of OFF pixels, and said 
spatial patt ern is spatially periodic. 

I I The method of claim 10. wherein said p ixel arrays are written on said 
recording medium in snatiallv abutting relation ship , su c h that said code has a generally 
uniform, textured appearance. 

1 7 The method of claim 9. wherein said gl yph shapes are of substantially 
uniform mac rosco pic appearance, and said spatial pattern is spatially periodic. 

1 ^ The method of claim 12. wherein said gl vph shapes are written on said 
recording medium at a sufficiently high spatial densi t y t o imp art a generally uniform, 
textured ap pearance to said code. 

1 4. The method of claim 13. wherein said gl vph shapes are of substantially 
uniform macr n^co pic appear a nce, and said spatial pattern is spatially periodic. 

1 S A method for storing digital values of predetermined bit length, n, in a 
machine readable format on a hardcopy recordin g medium, said method comprising: 
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pr^viHinfT a hardcopy re cord, said hardco p y recording medinm being encoded with 
a .^if-rlocking co de rom posed of S patially distributed Hvphs that are written on said 
rprording mediu m in a predetermip p-d lo pical order in accordance with a predetennined 
.p«Hal pattern for pnroding digital v ^ln^s of predetermined bit length, n, in the respective 
gly phs, said glyphs conforming to selected ones o f ? " phys ically distinct, distinctive, 
snhstantiaUv e g nal surface area, individually discriminab le glyph shapes; and 

r-r^pyin p said machine readable code o n said hardcopy recording medium onto 
another har dco py recor ding medium. 

1 The method of claim 15. whe.rein said glv nh shapes are rotationally 

variant. 

1 7 The method of claim 15. wh erein said glvph shapes are rotationaUy 
invariant. 

1 « The mediod of claim 15. whe rein said glvph shapes are defined by 
res pective two d imensional nixel arrays of predetermined size, each of which contains a 
predetermined n un^her of ON pixels =>nd a predetermined number of OFF pixels, and said 
s patial pat tern is spatially periodic. 

1 Q The method of claim 18. wherein said pi ^el arrays are written on said 
recording medin n, in s patially abn ttin g relationship snch that said code has a generally 
uniform, texmred appearance. 

90 The method of claim 15. wh erein said glvph shapes are of substantially 
uniform macr osco pic appear a nce and said spatial pattern is spatially periodic. 

91 The method of claim 20. wher^jn said g lyph shapes are written on said 
recording medium at a sufficien tly hi gh snatial density to impart a generally uniform, 
texmred a ppearance to said code. 
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22. A glyph code reader, comprising: 

^ ^rannftr for scann in g images on a hardcopy recording medium; and 
a prnressor for isolating a glyph codp - ima pe from the scanned images, said glyph 
code image comprising glyph shapes storing di gital values of predetermined bit length, n, 
in a machine readable format, in a self-clocking rnde. said glyph shapes being written on 
said recording medium in a predetermined lo pi^al order and in accordance with a 
predetermined spatial formatting pattem. each o f said digital values being encoded in a 
corres ponding one of 2" physically distinct, di stinctive, substantially equal surface area, 
individually discriminable glvph shapes to gen erate a set of mutually independent glyph 
sha pes that varv in accordance with said digi tal values, and for converting the glyph 
shapes into the digital values. 

9^ The reader of claim 22. wherein said gly ph shapes are rotationally variant. 

94 The reader of claim 22- wherein sa id pivph shapes are rotationally 
invariant. 



9 ^ The reader of claim 22. wherein said gl y p h sha pes are defined by 
res pective two dimensional pix e l arravs of predetermined size, each of which contains a 
predetermined number of ON pixels and a predet ermin ed num ber of OFF pixels, and said 
spatial pattem is spatia lly periodic. 

96 The reader of claim 25. wherein said pix el arrays are written on said 
recording medium in spatially abutting relatio nship, such that said code has a generally 
uniform, te xtiired a ppearance. 

97 The reader of claim 22. wherein said g lyph shapes are of substantially 
uniform macr osco pic appearance, and said spatial pattern is spatially periodic. 
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28. The reader of claim 27. wherein said glyph shapes are written on said 

recording medium at a sufficiently high spatial density to impart a generally uniform. 

textured appearance to said code. 
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